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Table IX. Measured and Theoretical Values of Collisional EfficienCy for He at Various k/k (245°)

$
4~)
( ~ )

k/k ,, 0 0.005 0.01 0 .05 0.10 0.50 0 .775 1.0 
~o .o0S~~~o. 77S ~0~~1.0

t x p tl  (0 203) b o.i~~ o.ig~ 0.170 O.1SU 0.112 0.096 2.08

EXP Z: 0.198 0.196 0.195 0.178 0.169 0.141 0.133 0.128 1.47 1.55

si d 0.200 0.196 0.190 0.163 0.149 0.108 0.092 0.084 2.13 2.38

a) Data of’ ref. 140

b) Extrapolated value

C) <AE> o 400 Co) 1
; E’ ~ 0.90.

d) <AE 4- ° 35Q cm
1
; E’ ~ 0.80.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table X . Inert (.4s E f f e c t s  in Chemic .~j ActivAti on Sy stem s

lb b B (IA)Sy~~tp rn Inert Gas T(°Y) Method 0 (t~ T 4- 

~ 
Preferx~~d Model Pef

(kc,’. on’~Ie )

1. b u tyl- ’(Il + cis-butene) cis -butene 298 ~C ,LP 1.0 ~ 8 .5 SL 8

- - 
:. hu tvl— 2( !i+c~~~-t-uterie) He 195 SC ,LP 0.55 2.1 EXP

N e -- - -
Ar 0.59 2.1 EX?

Kr 0.59 2.0 EX?

cis-butene 100 1.0 ~ . 9 SL
He 0.35 1.5 EXP

Ne 0.40 1.9 EX?

Ar 0.41 2.6 LX?

Kr 0.t~6 2.3 LX?

He 373 0.28 1.5 LX?

Ne 0.30 1.7 LX?

Ar 0.30 2.0 LX?

Kr 0.34 2.3 LX ?

3. but~~1-2 (Hscis—butene) H
2 195 SC ,LP 0.48 1.3 LX? 7b

D2 0.48 1.3 LX?

N 2 0.~~’, 2 . 7  SL

H2 300 0.30 1.3 LX?

D2 0.35 1.3 EX?

,IC N 2 0.54 2.7 SL
- ‘ Co2 0.83 4 SL ,EXP

a) Dilution usually close to i n f i n ite
5) S~~, s in gle c h a n n e l ;  MP , multip le ch a n n e l:  L? , low pressure ; HP , high pressure ; A? , all pressure;

Rec , recombination stabilization.

—2—
Table X. (continued)

~~~~~~ 
Iner t Gas T(°X) Method B Q(~~) <A L> 

~ 
?re fer r e~ Mod el Ref— ______ — 

(kcaF ~~~~le ) —

3. (continued) CH
4 0.73 5 SL ,EX?

CID3
F’ 0.75

CH 3C1 0.82 ~ 7 SL

SF 6 1.00 ~. 9 SL

H
2 373 0.21 l .~ LX?

D2 0.27 1.2 LX?

N2 0.3 4 2.0 SL

£4. butyl— 2 (H •trans—butene ) He 300 SC ,HP 0.35 1.25 LX?
(H+butene—l ) He 300 0.36 1.8 LX? 185

S. cyclopropans (C
2H4

4~
1CFI 2) C2H4 

298 SC ,LP — —  > i0~ SL 186
598 

~. 10  St.
723  ~‘ 7 St.

d i me t hyl cyclopçopane c
(cis-butenes CM

2) cis-butene 298 > ~2 St.

583 ~ 12 St.
673 ~ 10 St.

6. C
2
H
2
D
3
(trans—C 2H202 + H )  He 195 SC ,HP 0.37 12

C 
• 300 0 . 2 6

D
2 195 0.52

300 0 . 3 8

C2H3b2
(t r.~ns-C 2H2D2

sH) H7 300 0.9

C )  quota~ uPr-4- r l i m i t h~ rI- -- r O h I O ,  v a l u e  citod hore.

- ~ -- -~~~~~~~~~~~~~ ‘ . - 
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Tdble X . (~ ntinued) - 3 -

System In’-rt C-,is T(°K) I - ~~h - i  ~~~~~~ ~~~~~~~ 
1 

r : e f - - rr e- ,’ M-J l -~ ~~~— (~~, ~ n - 1~ )
7 . cyclopropane (C

2H4
41Ct1 7

) C,,H4 298 SC ,LP ~lO St. 107

423 12 St.

598 10 St.
723 7 ——

He 298 4
~ C4 LX ?

Ar 6 LX?

H2 6 LX ?

8. hexy l-3 (trans-hexene-3+H) H2 300 MC ,A? 1.2 SL .EX? 180

CF4 
4- ~ .6 SL,EX?

9. butyl—2(cis—butene+H) H2 30 0 SC ,HP 0.21 1.3 St. 1814

N 2 0. 48 2 .3  SI.

CH 4 0.81 ~.3 SL

Cr 14 1.0 4- 8 .6  St.

pentyl-2(pentene-1+H) H 300 SC,HP 0.22 approximately same
2 as buty l— 2 but <A E>

N2 0.53 a little larger
CH 4 0.81

CF /I 1.0

hexyl-2 (hexene-1+H) H 300 SC, HP 0.22 approximately same
2 as penty l-2

N 2 0.57 but <AL > a little larger
CH 4 0 . 8 3
CF4 1.0

octy~~-2 (octene-l+H) H 300 SC ,H? 0.27 approximately same

N 2 0.53 
as for hexyl-2

CM4 0.70

Cr14 1.0

Table X . (continued)

System Inert Gas 
~~~~ 

Method 
~~~~ ~~~~~~~ —1 

Pref erred Model Ref
(kca l  mole

10. 3,3-dimethyl hexyl—2 H2 300 MC ,AP —— 1.4 or 1.1 LX? or SI. 181

(3 ,3—dimethyl hexene-.l+H) CF~ 4.6 St.

3-methyl hexyl-2 H2 1.4 or 1.1 LX? or St.

(3-methyl hexene-l+H) CF4 ‘4.6 St.

11. 1 ,2 dime t hyl  cyclapropane cis—butene 300 SC ,LP 11.4 St.

(cis-butene+ ~’CH 2
) CO 14.6 LX?

12. p ert yl-2(pentene—1+H) H2 298 SC,L? 0.2 1.4 LX?
0.19 1.15 EXP;SL

CM4 0.58 2.6 St.
0.67 3 . 1  St.

CF4 0.85 4.6 St.

13 .  2 ,4-~~irnetty l penty l—2 H
2 298 SC,LP 1.5 LX? 103

(.~~4-dimethy1 pentene—l+H) 02 2.2 EXP

CF 4 4 . 6  St.

. . C 2
b,~~1 2

(CH
2 Cl+CH 2C1 ) Ar 300 SC, L.P 6 SI. on ly  used iii

N
2 6 St. only used

CH3C1 10 St.
CH 2C1 2 10 SL

Cl’4 10 St.

.4;i 7
(~~N 2

C1.CH 7C 1) CO 30 0 SC, t.P 6 St. only used iv
2y,Sj~2-C 44 r0 l3  St.

4
’ 

- ‘ M ;r•~’n2 r) CH2C1F 300 SC ,LP 11 St. v

‘4 7 5 11 St.
—--- , UI F “1 4 -lvrlnolb ry ~~ a l l  w~ r~ by different techn iq ,/es on alic y l radical

‘ - -
‘ I~~ . C C-I ,, -ir~ 1 C!’ 4 .

IA 

_ __ ~~~~_
‘ _ •; ~~~~~~~~~~~~~~~ 

- — —~~•4~~0~.~



Table X . (continued)

System Inert Cas T (°X) Mçthod ~~~~~ ~~~~~ 1 Pre f erred Mo del Ref
(kcal mole ) — —

17. C2H4CI2(CH 2
CI+CH 2C1) He 300 SC , .P 1.4 LX? 191

He 2 .9 LX?

Co 14 St.
CH 3 C1 6 St.

18. C2D5C1 2
(CKD

2C1+CHD 2C1) He 300 SC ,L? 1.4 LX? 191

Ne 2.9 LX?
Co 14 St.

CD 3C1 6 St.

19. C 2H4C12
(CH 2C1+CH 2C1) Ar 300 SC,t.P 4.0 LX? vi

Kr 14 .0 EX?
Xe S _ a  St.
N 2 

‘4 .0 St.

SF 6 7.0 St.

Cr14 
‘4,5

Cl4?8 
12 St.

20. CH
3CF 3(CH 3+CH3) C2F5 300 SC,LP 7 St. vii

CF 3N 2CH 3 
7 St.

~~~~j~ —C 4F8 
7 St.

~ —C 6r1L4 10 St.

-. 

n — C 8F 16 10 St.

‘ 
21. CH3CF3(CH 3+CF 3

) H2 196 SC,L.? 1.5 EX? 189

N
2 

1.0 LX?

CO 2 2.0 LX?

Tatle X. (continued )
—6--

System In ert Gas 
~~~~ Method 

~~~~ 
<AE> 

-1 ?ref erred Model Ref
(kcaIi~~le )

21. (continued) ST 6 7.0 St.

C2?6 6.0 St.

He 300 1.0 LX?

He 1.0 LX?
Ar 0 .8  LX?
Kr 0.8 LX?

Xe 1.0 LX?
H2 l.~ LX ?
D2 1.0 LX?
N
2 1.~ LX?

Co 2 2 .0  LX?
CH4 3.0 LX?

CH3C1 4.0 LX?
CF 4 5 .0  SI,
SF 6 6 .0  St.
C2F6 6.0 St.

CH
3

COCH
3 

8.0 St.

CF 3COCF 3 8.0 St.

22. C
2H5

F(CH3+CH 2F) CM4 303 SC ,HP 2.5 St. only used viii

CH 3F 313 S

CH2CO 313 S

N 2 
315

N 2 363 1.75

N 2 
I~ 33 2

N2 508 II

N 2 557 S

~~ ‘ 
A.  Temperature depe ndence of ‘,“-L for N 2 

beli.v i suspect .
C 

— :
~~—-~~--~ ~~~~~~~~ .- : —

~~~~~~~~~ ~~

-

~~~-—— ~~~~

- _____

~ ‘~~~~~~~~~— ‘ 

.

— . - 
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Table X. (continued)

System Inert C~as T(°K) 
~ _4-:~

t
~~~ L~ JL..,, ~~~ .‘ 

r ” f - - r ~~’ - 1  •-
~ ~,‘1 Fef

(kC~31 m~4 l .~

- I 23 . C2H5r (cH3
4CH

2
r) He 300 SC,L.? 0.8 LX? ix

H2 
3 St.

Co 2 3 St.

Sr6 
7 St.

2k.. C 2H4F 2
(2CH

3
F) He )00 SC,t.P 1 LX?

N2 
3 St.

Co 2 3 St.

SF 6 7 St.

25. CH3CF 3(CH3
+CF 3

) C2F6 
307 SC,L.? 4.0 St. only x

C2F5
H 6.3

CF 3CFH 2 
14 .0

(CF 2
H)

2 
5.2

CF 3CH 3 
14 .0

CF 2HCFH 2 
44 .0

CF 2HCH 3 
4.0

CFH 2CH 3 
44 .0

26. N02
(O+N0) He 295 Rec ,LP c 3 ~~ 190

N e 0.43

Ar 0.64

CO 0 . 6 1

;
7 ’ H2 

(~~‘O .50)

Co2 0.83

f) Values relative to N2 as hICeiCI

— 8--

Table X. (continued )

Sys tem I ner t ~as T(°K) Method 8o~~ <sr> 
~ 

Preferred Model Ref
(kcal mole

26. (continued) CH4 0.72

CM 6 0.58

£ —C 3H5 0.67

C3F8 1.07

SF6 0.83

neo—C 5H12 0.68

2 ,2-dimethyl butane 0.68

iso-p ropy l bromide 0_ a t e

‘ 27. N03
(04N0

2
) He 295 Rec O.23~ 190

Ne 0.31

Ar 0.33

Co 0.447

N 2 (0.244 )

CO 2 
0.63

CH 44 
0,62

C 2816 0 . 6 4

C 3H8 0 . 5~4

£—C 31i6 0.16

Cr 44 1.05

c
2
r

6 
1.02

C3F0 
L70

SF6 0.06

r.I”O— (T
5
H17 0.89

.- 
~~~~~ - -~ ~~~- , - . -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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Table X . (continued)

§L!, ~,~!~T! in~’ r - t ~~~~ i ~~~~~ ~~~~~~ ~.Q±..L ~~~ 1 I o~~~f e r r ed  ~.‘~‘
--d e l R e f

(k ca l  mole ) • ~~~~~~~~~~~~~~~~~~~~~~~~ 
—

~7. (~ ‘~~~~, t , r i ~~~’~~) 2 ,2—d i m~’thyl butane 0.93

trimethyl t ut -~ne 1, 113

4~~~-pr~~c’vl bromide 0.68

78. INO(I+NO) He 330 Rec 0.19 xi
Ne 0. 4 4

Ar 0.45

Kr 0.52

Xe 0.49

H2 0.18

N2 0.65

CO 0.50

CH4 0.59

29. 1N02(I+N0 2
) He 330 0.22 xi

Ne 0.~e2

Ar 0.142

Kr 0.442

Xe Q , t~9

H2 0.18

02 0.20

N 2
CO 0.49

~— ‘ 
0
2 

0 . 5 6
N 20 0.63

CO 2 0.63

CH4 0 . 14 5
C2H4 0.58

— 10—

Table X. (continued )

System Inert Gas T (°K) Method BQ(~~) IC~ L> Preferred Model Ref
______ _________ — ______ — (kcaF’~~ 1e’~~) —

29. (continued) SF6 0.58

C2F6 
0.58

30. methyl cyclopropane (C3H6
+1CH 2

) C3H6 291 SC —- 1.5 St. only xii

31. methyl cyclobutane (c-C 4H8
+1CH2 )c-C 4H8 298 SC ,LP ~ 5 St. only xiii

32. C2H5
(H+C

2H4
) He 298 Rec ,t.P 0.28 xiv

He 0.39

Ar 0.39

Kr 0.35

H2 0.1

N 2 0.28

— 
SF

6 
(1.00)

33. C1F5
(C1F 44

+F ) He 303 SC,H? 0,1B
!
~ xv

N2 0 .22

~
‘2 

( 1.0)

C I T 5 
0.44

33.(a) sp iropen tane (methylene - CH 2-c-C 3
H
6 

300 g SC, t.P 7.2 St. only xvi

cyclopropane + 1CH
2
)

g) Not spec ified , approximately room temperature

h) Cfficiency on a pressure ba sic

-‘

~ 

‘

~~~

-——-‘ - - j
~~~~~~ ---I-——’ -. -~.~1~

- -
~~:= : ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-------
:
---

— I ~~~ - 
- 
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- ‘ - - —- -  - - —
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Table X. (continued) -

System Inert Gas T(°K) Method 80
(IA) <~ E> ?referred Model Ref— ______ — (kcaT i~~le~~’) 

—

31e .(a) ~_C4HiT(~~
_C
4H8+T

*) Ne ~ 300 g SC ,H? 0.32 SL Only used 1944a

CF 44 1.05

c—C 4H8 
(1.00)

(b) C_ C
4H7

T (C_ C
14H8

+T*) He ~ 300 SC ,HP 0.14+ 194b

Ne 0.23

Ar 0.24

Kr 0.31

Xe 0.39

N 2 0.40

—12—

Table X . (con tinued)

~y~stem Inert Gas T (°K) Method B
~
() 

<AL> Preferred Model Ref
4. + 

— 
(kcaT”i~~1e”1) —

35. C44 H8 (C 2H4 +C 2H4) Ne ‘C)300~ MC < 0.7 SL only used 196a
C
2H4 ~ 2.0

a a i
36. C44H4F4(C 2F2H2+C2F2H2) He 300 Pec ,t.P 0.14+ 197

Ne 0.19

Ar’ 0.39

Kr 0.45
. 

Xe .le8

N 2 .140

Co .‘42
CF

2CH
2 

(1.00)

37 . C12H~ 2(C6H~+C6H6) He 300 Rec ,t.P 0.033~ 197
He 0.0
Ar 0.058

Kr 0.09

XCI 0.13

C6H6 (1.00)

38. C
5H

’ (C
3
H 4C

2H4) He 373 Rec ,t.P 0.l9~ 19$

N. 0.21

Ar’ 0.24

Kr 0.19

H2 0.17

I) Rel a tiv e values baaed on parent molecule set at unity.

—‘—-4——’ . - -~ - ——.---- —•-,—- ‘ - - - ‘  
~~~~ ——:;t-’ --:;)~ 

.- -—— ‘  - - - — ‘
~~~‘ C’ , 

-
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Table X . (continued)

~~~~ 
t ern

38, (continued ) 02 0.22

N2 0 . 3 3
CO 0.33

CO 2 0.53

SO? 0.62

CM4 0.57

CD4 0.58

CF 44 0.76

CH3F 0.57

C112F2 0.71

Sr6 0.83

C2H4 (1.00)

C2H6 1.02

C2D6 0.98

x <
be x -. x 4-. < 4-’.
C X I-’. I”. 4’. X C- I..’ C’ ‘C I”. I-’. C’
4”. C 4 e’ C- 4—’ 44 X p”. I-.. I” ~ C ~~ 4.’ 4’~

CC. ~~ to’ ~~ Iv’ C ~~ ~~ ~ X ‘-A ‘V C) 4- C -.4 X ~~ X “J 5 ~~ C’. C., CC C.,
CA . I~-’~ ‘ Ia’ -  a   - e
‘C .  0’ - 4 . -J

:~ ~~ ‘c C ‘4) ~ ‘C ~~ ~~ ‘~1 > ~ E E 5) ~~ C) ~~ ID 4Cl
4-I ~ I’.) ‘-) ‘~)  •  C 0’ 4- • I- . 1.~ 

. . 
~~ •

4 IC C a’ .4 Cl —A I) Il’ 01 IC
••1 C lb C :z ~~ .4 ,-‘ ~~ ‘0 ~~‘ ‘-C ~~ a’ 0 U) 0 -.‘ o to A 0 i. ~~.‘A 4) 55 C I” 4) 0 lb CC .4 IC) 11 ~ lb Cl’ lb Cl~ C 4”' 5 ‘ II IC ‘4

CC lb 7’. IC 4) 4) V CC lb CC 0 0 ‘1 ‘-4- 01 .4 0’ 01 4 0 “ Cl
‘C I-. 0 7’- Cl~ I-’ 0  Cl o~ 4 Cl .4 ‘0 I~ 

Cl UI Cl -.. ‘0 s V ‘1 ~.1 0’
. ‘a CC CI C ‘1 #~ C CC ~ • IA CC lb CC 4-. ~~ lb Cl CC ‘-‘ ‘5

CC a’ 40 lb IC a’ (0 “' 01 ..J • ‘5 ID • ‘5 ‘C F . 0’
40 6) a. ~~ -A I’ ~~ 0’ lb —.4 0 01 Cl 4- “A 01 -J UI 0.
I0 ‘ ~~ 

. 11A • II Cl ‘5 v ~~‘ Cl I  ‘~~ Z 01 Cl C ~~ 0~ ‘ 01 CC.
CC . ‘_ ‘4 0 ~~ ~~ Cl CC ~~ • Cl 0. .

~~ 
. 

~ - ~~1’l C) • t~ Cl~ • C’ ~~ 0. . 0. 0
7’. . 0’ ‘ B’ ~~ - ~~ 4)  

~~ 
I~i C Iv’ A 0’I-. ~* Cl • C) ~ ~(• , (‘0 ‘ • C.. I”J • Cl CO

10 C.. ,‘C -I 0 CS  a ~~ 
. . • 0. CI

-J 0’ C ~ ~~  ~~ Cl ,- 0 ~~ CO ~~U, 0 ~~ 
. CO • IA I ‘5 Cl ~ lb 0 P.) • ~~ lb

‘0 ~~ 0’ 0 . W • 0 ~ 0’ . ‘.4 • ~
. . ‘5

A Cl (A C) lb CO Cl • I”. U) CU C Cfl (I
0 0. ~~

. 
~~ 0’ Cl r II • ~~ ~n lb lb X (.4 • Vt Cl

Cl 0 • ‘1 0 CI .4 m e ‘lb ‘5 0’ . 0
• x I •I I-’. .4 (II 

~Cl . 0’ lb 11 UI “4- CO
‘ . Cl 0 - l’s I) C ~~

. Cl ‘lb IC 0’ 11 4-” 0. ~~ Cl
CO 44 Cl I Cl’ ‘0 Cl < 0. lb ‘5 Cl 4 40 0’ Cl
. C.. ‘5 4-’. 6) • 0 • ‘4 • 0. II “.4 4-” 0’. 0’ ‘5 •i C Cl • ~~ .4 ‘5 0 Cl #~ ‘-4
> Cl • ‘ ‘4 Cl ~‘A 0 • ~~ 41 ‘‘ 0 Cl 0’• (a 0. - 0 0. ‘-1 - . . . C 0 0’C) C’. ,.~ 0’ G) ~~ 

C.. C,. 4’. C
(a Cl’ C) ‘0 ~“ 4-. ‘0 IC I • > t’l ‘+ 4’.
I F • • ‘ Cl • Cl. 0’ 0’ ~ • 0 ‘4
4-. CI • Cl ‘4 CC. 0. 04 C) ‘ ‘V Cl’ 0
I., B’ z ~~ 0. ~~ A 0’ ‘4 4 Cl 113 Cl ~~
~~ 

(~ • C. Cl’ . . ‘4 • ‘4 lb C) lb 4 0’
~~
. • lb C., CC C Cl• I”. A Cl

0’ lb Cfl CI • CO C) fl ~~ ~ II ‘lb • CC. C..
Cl ‘C C V 0 Cl 0 • ~ I e
A - II Cl’ “ I 0 II 1) • ‘V • I 0 (‘0

‘S ‘4 “C ‘5 .4 U • o Cl• ~C Cl
CO Ft CC UI Cl 0 • • . 

~.. 
14 U) • lb

. . • • ‘4 lb • . A 0 U C.. ‘4Cl • C.. 4 C ~~ • C) C. . •
£ V C.. o . . ‘4 j e  ~~ 

.
~ 

. . . •IC. Cl• • Cl~ • ‘-4 0 • ,... ~~ •
CC “C 0 Cl V CC 14 (~ .‘C 4-J 0 C)
11 UI C) U I” ‘4 0 7 .. CC A ‘-4 110 ~ ~~ ~~~ 

C. Cl’ • p. • ‘< A 0’. (0 • • ICC ‘4 • 4.. lb
• ~~

• lb . • 04 (~ ‘0 • Cl 0. 3F C. . •
~~ (U C) CAl 4 C -

C.. C) • I~~ •A • .- Cl’ a~ ~A L.A MI
. ~~ IC 10 0 0’ ~

. Cl lb “A a’ 1’) a’ “IIC) lb ‘V • -A C) ~~ 4— 40 Cl 3 CS IC Cl ~ • 1
. C Cl’ ~ D• lb C a’ ~. • a’ lb
In . “C ~ -‘ II 3 Cl .4 • -4- p -‘. 14 44 4- CI • Cl• .. CC ‘-~~ ‘ CCCO • x ~~ ‘ . 4~ • ID 4.-’ • 40
•1 • • A —a U. -‘A ID a’
0’ —4 I., 

~~ 
. 4-~ a’•, . 7’ — C. — ID

Cl • 4” • Cl —
I 10

~A
0’

•—‘ 

—--—-- -. - ‘ _I “ 
~ ~~~~~~~~~~~~~~~~~~~~~~~ - - 

- - - -

~

- ‘——- - — -—-— — 

~~~~~~~
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41
C.
Cl
49
CC
C.
C)
0.
a
4) C’ C’ I’4 C’ C’I. C’ C’ C’ C’ C’ S I I I

I I I I I 0 0 e ~ C
LI C C c’. 0 C CC CC ,I CC CC
•4 CC CC CC CC
‘-I CC C’ C’ IC ‘0 C C’ In N IC X X A 44 x
4- ID A X x )~ X C’ C’ IA C’ F’I In CC a’ IC C

= C C’ In C’ C
S C’ I’M IC en F’. CC ~4 .-I CC C’ C’ 0 ,-4 r’i 0 CC In N In C’ C’

U a’ ID ID “ I a’ CC 40
V IC C’, ..4 .4 ,I’. eC
‘C

(-4

,-4 7’.
4-A I IA
0 C’. C’ C’ C’ C’ A . C’ fYI (‘I C’ C’

I I I I I .4 CC I I I I
C A 0 0 0 0 C A 0 V 0 0 0 0 0
0 Z -4- .4 CC CC CC .4 0 Cl S ‘-I .4 .4 4 .“I
‘—I C.) (4 (.4 F’ C C In CC4 a’ 0 4.4 .4 IC C’ V
4’ I”. V 4-’ 5 X IC X A V C C’ F”. In 0’. 0 .-4 In CC N N C’ C’ X 14 X X A
‘S ~~ CAS C C C  ‘4
‘-4 0 CC a’ 0 fl C’ a’ 1 ICC CC rI CC CC C’ U C CC (“A IA N .4 0 a’ IC a’ (N
4. (5 N 10 In a’ ~“4 lb .44 C’ %.. IC IC C’ C’ CC

‘S IC C’ CC 0’ In ,.. 35• — C
C A

44 .4.
0 1.)

V
C
0
‘-4
4’ C’ (‘4 C’ F”. C’ C’ F’) C’ F’) F’)
‘S I I I I I s I I I 6
C. C C C 0 0 C 0 C C C
4-A C’ F’I CC CC ‘, .4 ,..4 CC .4
A 0 CC C’ N CC a’ a’ N IA a’ 0
Cl U A A A A A CC ~ 4 CC C’ C’ IC a’ 0) C a. A A IC A A
CC ID In N N I”. CC ‘-I CC CC .4 0 .4 3 a’ C’ I”. C’ IC N
4.4 IC C’ ~4 0 C’ -4 m C’ CC 0

IC C’ -4 ID C’

4-~ 
0 C

CI

LI )~ C 0 0 C 0 C C C 0 C C 0 C C C C 0 C C C
‘S a UI C 0 0 C IA’. C C 0 C In C 0 C C In C 0 0 0
4.. 4.. C’ In 0 0 C C’ ~0 0 C C IN A’. C C C C’ In C C C

f-I C’ IC F’4 C’ S CC C’ IC CC C’ IC

IC N C)

9 
IA
. 

I’~~~~~0~

C’ CC CC 0
A

IIC
+W IA’. C’ a’ CO

C V N 4— C’ IA
“-I C • • •
go _.4 CC CC CC 0

. IA

CI I 0 I) (4’ N
4.• In IC C 10
.76 I, - • .
3 F’. _4 CC C
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